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PaGouas nporpamma o maremaruke g 10-11 knaccos cocraBnena B coorserctBun ¢ ®I'OC COO

Hannas paboyas mporpaMMa OpUeHTHPOBAaHA Ha HCHONb30BaHue yueOHnKoB A.I'. Mepaska :

AnreOpa ¥ Havyajla MaTeMaTudeckoro aHanmm3a. ['eomerpus 10 kinace: yueOHUK AJ1s1 00ydaromuXxcst
obpazoBartenbHbIX opranuzanmii/ A.I'. Mepsnsk, B.b. Ilononckuit, M.C. Sxup. — M. :Benrtana-I"pad,
2019.

AnreOpa ¥ Havyajla MaTeMaTudeckoro ananusa. ['eomerpus 11 kinace: yueOHUK AJ1s1 00ydarommxcst
obpazoBarenbHbIx opranuzanmii/ A.I'. Mepsnsk, B.b. Ilononckuit, M.C. Sxup. — M. :Benrtana-I'pad,
2019.

VYuebnsii man OOIT COO oTBOAXT Ha U3ydeHHE aareOpbl U Hayala MaTeMaTHUYEeCKOTO
ananu3a. ['eomerpus B 10-11 xaccax cpeaHeit mkoJibl 6 yueOHBIX YaCOB B HEJIEIO B TEUCHUE
Ka)10T0 rojia o0yuenus, Bcero 420 gacos.

ABTOpCKas mporpamma paccuntaHa Ha 35 Hemenb 1Mo 6 4acoB B HENENIO B TCUCHHE
KaX/J0T0 roja oOydeHus. B wmrore Ha mpernogaBaHue ainreOpsl W Hadajla MaTEMaTHYECKOTO
anaym3a. ['eomerpust B 10-11 kimaccax otBogutcst 210 wacos.

N3zyuenne anreOpbl 1 Hadasa MaTeMaTHIECKOTO aHaM3a. ['eoMeTpus 1o JaHHOH IpoTrpamMme
CHOCOOCTBYET (POPMUPOBAHUIO Y YUAIITHXCS JTMIHOCTHBIX, METAIIPEIMETHBIX U IMPEAMETHBIX
pe3ynbpTaToB 00ydeHHs, COOTBEeTCTBYIOMUX TpeboBanusm OI'OC COO.

JInyHOCTHBIE pe3yJIbTaThI:

1) BocmuTaHNE POCCUHCKOM TPasKJAHCKON MICHTUYHOCTH: TAaTPHOTHU3MA, YBAKEHHS K
OteuecTBY, OCO3HaHM BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

2) popMupoBaHUE MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 OOIIECTBEHHO NMPaKTUKH;

3) OTBETCTBEHHOE OTHOIIECHHE K 00YYCHHIO, TOTOBHOCTh M CITOCOOHOCTD K CAMOPA3BUTHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOIIEHHE K HEMTPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIEIIHON MTPO(eCcCHOHAIbHOM U 00IIECTBEHHOH 1A TeIbHOCTH;

4) oco3HaHHBII BEIOOD OymyiIeit MpodecCHOHANIBHOM AeITeIbHOCTH Ha 6a3e OPHEHTHPOBAHUS B
Mupe npodeccuii ¥ mpohecCHOHATbHBIX MPEANOYTEHUN; OTHOIICHHE K MPO(ecCroHalIbHOMN
JEeSITEeIbHOCTH KaK K BO3MOKHOCTH Y4acCTHs B PELICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCyIapCTBEHHBIX U 00IIEHAIIMOHATIBHBIX MPo0seM; popMUpOBaHUE YBAKHUTEIHLHOTO
OTHOIICHHUS K TPYAY, Pa3BUTHUE OIBITA YYaCTHsI B COLIMATIHLHO 3HAYMMOM TPY/E;

5) yMeHue KOHTPOJIUPOBATh, OIICHUBATh M aHATM3HUPOBATH MPOIIECC U PE3yIbTaT Y4eOHOU U
MaTeMaTH4eCKON JesITeIbHOCTH;

6) yMeHue yrpaBisiTh CBOEH MMO3HABATEIBHOM AEATEIBHOCTHIO;

7) yMeHHue B3aUMOJICHCTBOBATD C OJHOKIACCHUKAMH, IEThbMH MJIJIIIETO BO3PACcTa M B3POCIBIMU
B 00pa3oBaTeNbHOM, 00I11eCTBEHHO-TI0JIE3HOH, YUeOHO-HCCIIeI0BATENbCKON, IPOSKTHOM

U IPYrUX BUJIAX ACSATEIHLHOCTH;

8) KPUTUYHOCTh MBINUICHHS, HHUIIMATHBA, HAXO[YNBOCTh, AKTHBHOCTD TPH PEIICHUH
MaTeMaTHYeCKUX 3a7ay.

MeTtanpeaMeTHble pe3yJibTAThI:

1) yMeHHe cCaMOCTOSTENILHO OMPEAETIATH eI CBOCH JISSITEIbHOCTH, CTaBUTh U (POPMYITHPOBAThH
115 ce0st HOBbIE 3a/1auu B yu€0e;

2) yMEHHE COOTHOCHUTH CBOU JCHCTBHUSA C TUIAHUPYEMBIMH PE3yIbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH JISITETLHOCTH B MpOIiecce TOCTHKEHUS Pe3ylIbTaTa, ONPeNeNiaTh ClIOCOObI
JEVCTBHI B paMKax MPEeAI0KEHHBIX YCIOBUH U TpeOOBaHMI, KOPPEKTUPOBATh CBOU JICUCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTYyaIUeH;



3) yMEHHUE CaMOCTOSITEIbHO IPUHUMATh PEIICHHSI, IIPOBOIUTH aHAJIN3 CBOCH JEATCIHHOCTH,
IIPUMEHSTH Pa3JIM4YHbIE METObI IO3HAHUS;

4) BiajicHHE HAaBBIKAMU [TO3HABATEIBHOM, yIeOHO-HUCCIIEI0OBATEILCKOM U TPOCKTHOM
NESITENIbHOCTH;

5) dbopmupoBaHue MOHATHIHOTO armapara, yMEHHUs Co3/1aBaTh 0000IICHNUS, YCTaHABINBATh
aHAJIOTUH, KJIaCCUPUIMPOBATh, CAMOCTOSATEIBHO BBIOMPATH OCHOBAHUS U KPUTEPUU IS
KJTaCCU(UKAINH;

6) yMeHue yCTaHABIMBATh IPUIMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTD JIOTHUECKOE pacCykICHHE,
YMO3aKI04eHHEe (MHAYKTUBHOE, IeAYKTUBHOE U 1I0 aHAJIIOTMH) U JI€JaTh BbIBOJIBI;

7) bopMHUpOBaHKUE KOMIIETEHTHOCTH B 00JIACTH UCIOb30BaHUS HH(POPMAITHOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHIA;

8) yMeHue BUIETh MATEMATHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYaIlMU B IPYTHX
JTUCLMIUIMHAX, B OKPY)KaIOIIEeH KHU3HH;

9) yMeHHUEe CaMOCTOSITEIBHO OCYIISCTBIISAThH MOUCK B PA3IMYHBIX HCTOYHUKAX, OTOOD, aHAJIH3,
CUCTEMAaTH3alMIo U Kilaccu(uKalnio nHpopMauy, HeoOX0AUMON JJIsl PeLIeHUs
MaTeMaTHYECKUX MpoOIieM, IPECTaBIATh €€ B OHATHOH dopMme;

MPUHUMATh PEIICHHE B YCIOBUAX HEMOJHOW MM U30BITOUHOM, TOUHON MIIM BEPOSITHOCTHOM
nH(pOopMalUK; KPUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIUIO, TOTYIaEMYIO U3
Pa3IMYHbBIX HCTOYHUKOB;

10) ymMeHue UCTI0JIb30BaTh MATEMATHYECKUE CPEICTBA HATIISTHOCTH (TPpadMKH, TAOIHUIIBI, CXEMBI
U Jp.) Ul WJUTFOCTPAlUH, MHTEPIPETAlH, apryMEeHTallUH;

11) ymMeHue BBIIBUTATh THIIOTE3bI IPU PEIICHUH 3a/1auH, IOHUMATh HEOOX0IMMOCTh UX
IIPOBEPKH;

12) moHMMaHHe CYIIHOCTH aJrOPUTMUYECKUX MPEINUCAHUI U YMEHHE IeHCTBOBATh

B COOTBETCTBUU C NPEAJIOKEHHBIM AJITOPUTMOM.

IIpenmeTHble pe3yJibTaThI:

1) oco3naHue 3HAYCHUS] MATEMATHUKH JUTS TIOBCETHEBHOM KU3HH YeJI0OBEKa,

2) mpeacTaBJIeHHe 0 MAaTEeMaTUYECKOM HayKe Kak cepe MaTeMaTHYECKOH e TeIbHOCTH, 00
JTanax e€ pa3BUTHUS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHUS LUBUIIM3AIUY;

3) yMeHHUe OMKCHIBATH SBJICHHUS PEATbHOIO MHpa Ha MATEMAaTHYECKOM SI3bIKE; MTPEACTABICHHUE O
MaTeMaTHYeCKUX MOHATHIX U MaTEMaTHUYECKUX MOJIESIX KaK O BaKHEHIlIeM HHCTPYMEHTApUH,
MIO3BOJISIFOIIEM OTMCHIBATH U U3y4aTh pa3Hble MPOIIECCHI U SIBJICHUS,

4) npencraBieHnue 00 OCHOBHBIX MOHATHSX, HICSIX U METOaX allreOphl 1 MAaTEMATHIECKOTO
aHanu3a;

5) nmpeacrapiieHe O MPOIIECCax U SBJICHHUSAX, UMEIOIINX BEPOSITHOCTHBIN XapakTep, O
CTAaTHUCTUYECKUX 3aKOHOMEPHOCTSX B PealbHOM MHUPE, 00 OCHOBHBIX MOHATHUSAX AIEMEHTAPHOU
TEOPUH BEPOSITHOCTE; YMEHHE HAXOUTh U OI[CHUBATh BEPOSTHOCTU HACTYILICHUSI COOBITHIA B
MPOCTEHIINX MPAKTUUECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTUKH CIyYailHBIX

BEIIUYMH;

6) BrajieHre METOIaMHU TOKA3aTeNIbCTB U aITOPUTMOB PEIICHHS; YMEHUE UX IIPUMEHSTh,
IIPOBOJUTH TOKA3aTEIbHbIE PACCYKICHMS B XOJ€ PEILICHUS 3a/1a4;

7) MPaKTUYECKH 3HAYMMbIC MATEMAaTHUECKHE YMEHHUS M HABBIKH, CIIOCOOHOCTD MX MIPUMEHEHUS K
PELICHNIO MATEMAaTHYECKMX U HEMATEMAaTUYECKUX 3a]1a4, [TPEAIIOIAraoIie YMEHHE:

* BBITIOJIHATH BBIUMCIICHHUS C IEHCTBUTEIHHBIMU U KOMIUIEKCHBIMU YHCIIAMU;

* pemaTh parroHalbHbIe, HpPAIMOHAIbHBIE, TOKa3aTelbHbIe, CTETICHHBIE U
TPUTOHOMETPUUECKUE YPABHEHU S, HEPABEHCTBA, CUCTEMBI YPaBHEHUI U HEPABEHCTB;

* pemaTh TeKCTOBbIE 3a/1a4i apu(PMETHUECKUM CIIOCOO0M, C TOMOIIBIO COCTABIICHUS U PEIICHUs
ypaBHEHUH, CUCTEM YPABHEHUI U HEPABEHCTB;

* HCIOJIb30BATh AITeOPANYECKUN «SI3BIK» JUIS OTIMCAHUS PEIMETOB OKPYXKAIOIIEro MUpa U
CO3aHHSI COOTBETCTBYIOIINX MaTEMAaTUYECKUX MOAEIEH;



* BBITIOJIHATH TOXKIECTBEHHBIE TPE0OpPa30BaHUs PAlIOHAIBHBIX, HPPAIHOHAIBHBIX,
MOKa3aTeNbHBIX, CTETIEHHBIX, TPUTOHOMETPUYECKUX BBIPAKEHUIA;

* BBITIOJIHATH OTNEPALMHU HaJl MHOXKXECTBAMU;

* UCCIIEI0BATh (DYHKIIMH C IOMOIIBIO IIPOU3BOJHOM U CTPOUTH MX rpapuku;

* BEIYHCIIATH TUIOMAAN HUTYp ¥ 0OBEMBI TEJ ¢ TOMOMIBIO ONPEACIEHHOTO HHTETPAJIa;

* IPOBOJINTH BBIUYMCIIEHUE CTATHCTUYECKUX XaPAKTEPUCTHUK, BHITIOIHATH TPUOIMKEHHBIC
BBIUMCIICHUS;

* pemaTh KOMOMHATOPHBIE 3/1a4H.

8) BrajieHHe HaBBIKAMH HCIIOJIb30BaHUS KOMIIBIOTEPHBIX IIPOrPaMM MPHU PELICHUH
MaTeMaTHYECKUX 3a/ad.

HnaﬂnpyeMble PE3yabTAThI U3YUYCHUSA yqeﬁﬂoro npeamMeTa

10 kiace

1.IloBTOpEHHUE U paclIMpeHue CBeIeHU 0 PyHKIUHN

Bbll’lyCKHMK Haysumcs.:

IMOHUMATh TCPMUHOJIOTHUIO U CUMBOJIMKY, CBA3aHHBLIC C TIOHATUEM MHOKCCTBA,
BBINIOJIHATH OII€PAIMKU HaJl MHOKCCTBAMH, YCTaHABJIMBATh B3AMMHO OJJHO3HAYHOC
COOTBETCTBUEC MCKIY MHOXKCCTBAMU

Bbll’lyCKHuK noJiyyum 603MONCHOCMb.!

pPa3BHUTh TMPEJACTABICHHEC 3HAYCHWE MATEMATHUYCCKOW HAyKH Ui pPEIICHUS 3ajad,
BO3HHMKAIOIIMX B TEOPHH W TPAKTHKE, MIUPOTY M OrPAHWYCHHOCTh TMPUMEHEHUS
MaTeMaTHYEeCKUX METOJIOB K aHAIM3Y U UCCIICIOBAaHHUIO TIPOIIECCOB M SIBJICHUN B TIPUPOJIC
H OOIIECTBE;

pPa3BHUTh TPEJICTABICHHE O 3HAYCHUE MPAKTUKH W BOIMPOCOB, BO3HUKAIONIUX B CaMOU
MaTeMaTHKe, Il (JOPMUPOBAHUS U PA3BUTH MaTEeMaTHICCKOW HAYKH;

OCBOMTH HJICH PACIIMPEHHUS YHUCIIOBBIX MHOXECTB KaK CIoco0a IMOCTPOCHHS HOBOI'O
MaTeMaTHYeCKOIro armapaTa il PelICHHS NPAaKTUYSCKUX 3a7ad M BHYTPCHHHX 3a1a4
MAaTEMAaTHKH;

Pa3BHUTh METOBI U PE3YJIbTAThl AIreOPhl U MATEMAaTHYECKOTO aHAIU3a I MMOCTPOCHUS
MOJIeJIeH pealbHBIX MMPOIIECCOB M CUTYALIUH.

2.CreneHHasi QyHKUMS

Bbll’lyCKHMK HAYy4umcs:

ONMCHIBATH MOHATHUS: CTeNeHHass (YHKIUS C HAaTypaJbHbIM IIOKa3aTeseM, CTeleHHas
GyHKIUSA C LEeNbIM NoKa3aTenaeM, GyHKIUS KOPeHb N-i CTENEeHH, CTeIIEHHOW (YHKIUH C
panMoHaIbHBIM TIOKA3aTeNIeM;

JaBaTh ONpeAeNeHUs KOpHS N-i creneHH, apuMETHUEeCKOoro KOpHS N-ii  cTeneHw,
CTETIEHM C PALUOHAJIBHBIM TMOKa3aTejleM, paBHOCWIBHBIX YpPaBHEHUH, YypaBHEHHUS
CJIEICTBUS, PABHOCUJIBHBIX HEPABEHCTB, HEPABEHCTBA CIICACTBUS;

IIOHMMAaTh W JOKa3bplBaTb TEOPEMBI: O CBOWCTBAX KOPHS N-U CTENEHH, O CBOMCTBax
CTETIEHM C pAalMOHAIBHBIM IIOKa3aTeslieM, O PaBHOCUJBHBIX MPeoOpa3oBaHUSIX
UppalMOHAIBHBIX YPaBHEHUH, O PABHOCWIBHBIX MPEoOpazoBaHUAX HPPALMOHAIBHBIX
HEPaBEHCTB.

Bbll’lyCKHuK noyyum 603MONCHOCMb !



[TpuMeHsTh U3ydeHHBIE OIPEIEIICHHS, TEOPEMBI U (POPMYIIBI K PELICHHIO 3a/1a4.

3. Tpuronomerpuuyeckue pyHKuumn

BblnyCKHuK HAy4umcs:

MOHUMATh OTIPE/ICICHUs] HanOOJIBIIETO U HAMMEHBIIETO 3HAUYCHUA (YHKIUH, YETHOU U
Heu€THOW GyHKIMI, 00paTuMoil (HyHKIIMHU, B3aMMHO OOpaTHBIX (YHKIUI, OTIpeAeIeHuUs
oOnacT  ompeneneHUs  ypaBHEHWH  (HEpaBEHCTB), PABHOCHWIBHBIX  YpaBHEHHIM
(HEpaBeHCTB), ypaBHEHUN-CIIEACTBUMN (HEPABEHCTB-CIIEACTBHI), IOCTOPOHHETO KOPHS;
MMOHUMATh TEOPEMBI O CBOMCTBAX rpa)KOB YETHBIX M HEYETHBIX (DYHKIINH,

HaxOoJUTh HauOOJblllee M HAUMEHbIIEEe 3HAYEHUS (QYHKIMM HAa MHOXECTBE IO €€
rpaduky, uccienoBarh QyHKIHIO, 33JaHHYI0 (POpMYIIOii, Ha YETHOCTh, CTPOUTH TpaduKu
(GyHKIMM, UCII0JIb3Ysl YETHOCT MJIM HEYETHOCTD;

peoOpa3oBbIBaTh TPUTOHOMETPUYECKHE BBIPAKEHUS Ha OCHOBE (POPMYIN CIIOXKEHUS;
¢dbopmyn npuBeneHusi, GopMya JBOWHBIX M IOJIOBUHHBIX YIJIOB, (OpPMYI CyMMBbI U
pa3HOCTH  CHUHYCOB  (KOCHMHYCOB), (opmyn  mpeoOpa3oBaHMsl  MPOU3BEACHUS
TPUTOHOMETPUUECKUX PYHKIUN B CyMMY;

MOHUMATh OIpeAeTeHUs] apKKOCUHYCa, AapKCHUHYyca, AapKTaHIeHCa, apKKOTaHIeHca,
CBOMCTBAa OOpaTHBIX TPUTOHOMETPUYECKUX (QYHKIMM, METOJ pa3JIoKeHHUs  Ha
MHOKHTEH;

HaxXOJUTh 3HAYEHHUs] OOPATHBIX TPUTOHOMETPUYECKUX (YHKIMM [ OTIENbHBIX
TaOJMYHBIX 3HAUEHUHN apryMeHTa

Bbll’lyCKHuK nojiyyum 603MONCHOCMb.!

MPUMEHSITh H3y4CHHBIE ONpPENENICHUs, TeopeMbl W (OPMYNbl K pPELIEHUIO 3aaad, O
CBOMCTBE (PYHKIIMI, UMECIOIINUX COM3MEPUMBIC TICPHUO/IBI;

pa3BUTh MpEACTaBICHHE 3HAUCHHWE MaTeMaTHYeCKOM HayKu s pelleHus 3ajad,
BO3HHMKAIOIIMX B TEOPHUM W TNPAKTHKE; MIUPOTY M OrPAHUYCHHOCTh MPUMEHEHUS
MaTeMaTHYEeCKUX METOJI0B K aHAIU3Y U UCCIIEOBAHUIO IIPOLIECCOB U SIBJICHUN B IPUPOJIE
M 0OIIECTBE;

pa3BUTH MPEJCTaBICHHE O 3HAUYEHUE MPAKTUKU U BOIMPOCOB, BOZHUKAIOUIUX B CamMou
MaTeMaTHKe, 1715 GOPMUPOBAHUS U PA3BUTHS MAaTEMaTHYECKOM HAyKH.

4. TpuronoMeTrpuyecKue ypaBHeHUsl H HEPABEHCTBA
Buinyckunux nayuumes:

UCIOJIb3YSl TOHATHS apKKOCHHYCA, apKCHHYCa, apKTaHTeHCa, apKKOTAaHTeHCa, pellaTh
MpOCTEHIINe TPUTOHOMETPUUECKUE YPAaBHEHUS;

MMOHUMATh CBOMCTBA OOPaTHBIX TPUTOHOMETPUUECKHUX (YHKIIHIA,

cTpouTh Tpaduku (QYHKIUNA HA OCHOBE TI'paUKOB YETHIPEX OCHOBHBIX OOpPATHBIX
TPUTOHOMETPUYECKUX (YHKLUMN; yIpouaTh BBIPAKEHHs, CoOJAepKalue oOpaTHbIE
TPUTOHOMETpUYECKHE (DYHKILINY;

pemaTh TPUTOHOMETPUYECKHE YPaBHEHUS, CBOASIIUECS K alredpanyeckiuM ypaBHEHUSM,
B YAaCTHOCTH PELIaTh OJHOPOJHBIE TPUTOHOMETPUYECKHE YpAaBHEHUS MEPBON M BTOPOI
CTETNIEHH, a TaKXe pelaTb TPUTOHOMETPUYECKHE YPAaBHEHMsI, IPUMEHSS METOJ
pa3oKEeHUs Ha MHOXKUTEIN;

pelarh NpocTeNIINe TPUTOHOMETPUYECKHE HEPABEHCTBA.

Bbll’lyCKHLlK nojiyuyum 603MONCHOCMb !

pelarh NpoCTENIINX TPUTOHOMETPHUECKUX YPaBHEHU;
MPUMEHSATH U3yUYE€HHBIE OIPEIENIEHUs], TEOPEMbI U (POPMYIIBI K PELLICHHIO 3a/1a4;



¢ PpPa3BUTh MPCACTABJICHHUC 3HAUYCHUC MaTeMaTH4eCKOI HayKy i1 pCUHICHUA 3alad,
BO3HUKAKOMIHUX B TCOPUH U ITPAKTHUKE.

5.1IpousBoaHas U €€ NIPpUMEHEHUE
Buinycknux nayuumes:

® MOHATHE TPOW3BONHOW (yHKIMH, (UINIECKOTO W TEOMETPHYECKOTO  CMBICIA
MIPOU3BO/IHOM; TIPOM3BOJHOM CTETICHHU, KOPHS; TpaBmiIa quddepeHnupoBanust; Gopmysi
MPOU3BOJHBIX  AJIEMEHTApHBIX  (YHKUWH; YpaBHEHHWE KacaTeJbHOW K rpaduky
(GYHKIMU; alNTOPUTM COCTABIICHHS YPAaBHEHHSI KacaTelIbHOM;
¢ TOHSTHE CTAIMOHAPHBIX, KPUTHYECKUX TOUEK, TOYECK IKCTPEMYMa;
® MIPUMEHSTH MPOU3BOJIHYIO K UCCIIEJIOBAHUIO (YHKIIUH M TOCTPOSHHIO I'Pa(UKOB.
Buinycknuk nomyuum 603MOMCHOCMb:

® [IOHMMAaTh U JIOKa3blBaTh TEOPEMBI: O HENpPEPhIBHOCTU AupdepeHupyemMoit GyHKINH, O
MpaBUJIaX BBIYMCIEHUS MPOU3BOJHON, O MpU3HAKE MOCTOSHCTBA (PYHKIWHU, O MPU3HAKE
Bo3pacTanusi (yObIBaHMS) (YHKLIMH, O TMPU3HAKE TOYKM MaKCUMyMa (MHUHHMyMa), O
MIPU3HAK BBIMYKIION BBEpX (BHU3) QYHKIINU;

¢ [IOHMMAaTh NPEJCTABIIEHUE O MPUMEHEHUH T€OMETPUUYECKOr0 CMBbIC]IA MPOU3BOAHON M
MEXaHU4eCKU cMbICIBI Teopem: Depma, Porurs, Jlarpanxka;

® [PUMEHATh U3YUYECHHBIE ONPEIENICHUs, TEOPEMbl U (OPMYINBI K PELISHUIO 3aJaYB Kypce
MaTEMATUKU U CMEXHBIX AUCHUIUINHAX.

Buinycknux nayuumes:

® TIEPEYHCISTH U ONMUCHIBATh OCHOBHBIC MMOHSTHS CTEPEOMETPHH;

* TIOHMMAaTh aKCHOMBI CTEPEOMETPHH. Pa3bsCHATH M MILTIOCTPUPOBATH aKCHOMBI. CIIOCOOBI
3aJJaHus TUIOCKOCTHU B MPOCTpaHcTBe. POPMYITUPOBATh U JOKA3bIBATh TEOPEMbBI —
CIIC/ICTBUS U3 aKCHOM;

* TIOHMMAaTh U JJOKAa3bIBaTh FTCOMETPUICCKUAEC YTBEPKICHUS;

®  ONHCHIBATH BHUJIbI MHOTOTPAaHHHUKOB (TIHpaMuIa, TETPadp, MPU3Ma, MPSIMOYTOJIbHBIH
napajuiesienue]], Ky0), a TakyKe UX 3JIEMEHThI (OCHOBaHUs, OOKOBBIC IpaHH, pEopa
OCHOBaHUs1, OOKOBBIC pEOPA);

*  BJIAJICTh TCOMETPUYCCKUMHU MTOHIATUSMU MIPH PELHICHUU 33124 U IPOBEICHUN
MaTeMaTUYECKUX PACCYKICHUH.

Buinycknux noayuum 603moocnocms:

¢ DPA3BUTb BO3MOKHOCTH I'COMCTPHUYCCKOI'O A3bIKA KaK CpCACTBA OIIMCAHUA CBOMCTB
PCAIBHBIX MTPEAMCTOB U UX B3AUMHOTO PACIIOJIOKCHUAA,

¢ HCIIOJIb30BAaTh y'HI/IBepCEU'ILHHﬁ XapakTep 3aKOHOB JIOTHUKH MAaTeMaTHYCCKUX
paCCY)KﬂeHHﬁ, UX IIPUMCHUMOCTD B Pa3JIMYHBIX 00J1aCTSIX YeI0BEUEeCKOM ACATCIIBHOCTH,

¢ [IPUMCHATH PA3JIMIHBIC Tpe6OBaHI/I${, MNPpEaABbABIACMBIX K JOKA3aTCIbCTBAM B MATCMATUKCE,
C€CTCCTBCHHBIX, CONUAJIBHO-3KOHOMUYCCKUX U TYMAHUTAPHBIX HAYKAX, Ha IIPAKTUKE;

¢ BO3MOXHOCTb IOCTPOCHUA MATCMATHYCCKUX TCOpI/Iﬁ Ha aKCMOMAaTHYE€CKOMH OCHOBC,
3HAYCHUEC aKCHUOMATUKU UIA APYTUX oOacTeii 3HaHUS U JUIA TIPAKTUKH.

7.BBeieHue B CTEPEOMETPUIO

Buinycknux nayuumecs:



¢ TMICPCUUCIIATH U OIMUCBIBATH OCHOBHLBIC TOHATUSA CTCPCOMCTPUH,

¢ [IOHUMATb aKCUOMBI CTCPCOMCTPUU. Pazpsacugare u HUIUTIOCTPpUPOBATL aKCUOMBI. Croco05bl
3aJJaHus TUIOCKOCTHU B MPOCTpaHCTBE. POPMYIUPOBATh U JOKA3bIBATh TEOPEMBI —
CIICZICTBUS U3 AaKCHOM;

¢ [IOHMMAThb U JOKAa3bIBAaTh 'TCOMCTPUUCCKUC YTBCPIKIACHUS

®  OIMCBIBATh BU/bl MHOIOTPAHHUKOB (IUpaMUJa, TETPa3ap, Npru3Ma, IpsIMOYroJIbHbIN
napaiesienunei, Kyo), a TakKe UX JIeMEHTHI (OCHOBaHUS, OOKOBBIE TpaHH, pEOpa
OCHOBaHUsI, OOKOBBIC pEOpa);

¢ BJIAaACTb TCOMCTPHUYCCKUMMU IMMOHATUAMU IIPHU PCIICHUHN 3a1a4 U IPOBCACHUN
MaTEeMaTUYECKUX PACCyKICHUN

BuinyckrHuk nomyuum 603MO*CHOCMb:

® Ppa3BUTH BO3MOXHOCTH T'€OMETPUYECKOTO SI3bIKA KAK CPEACTBA ONMCAHUS CBOMCTB
peanbHBIX IPEAMETOB M UX B3aUMHOTO PACIOJIOKEHHS;

¢ JCHIOJIb30BaTh  YHUBEPCAIbHBIM  XapaKTep  3aKOHOB JIOTMKM  MaTeMaTH4ECKHUX
paccyXJAeHUN, UX TPUMEHUMOCTb B Pa3JIMUHbIX 00IACTAX YEIOBEYECKOH NeATEIbHOCTH;

® TPUMEHATH Pa3IUYHbIE TPEOOBaHUS, MPEIbIBISIEMbIX K TOKAa3aTEIbCTBAM B MaTEMaTHKE,
€CTECTBEHHBIX, COLUAIEHO-3KOHOMHYECKUX U TYMAHUTAPHBIX HAYKAX, HAa IPAKTHUKE;

® BO3MOXHOCTb NOCTPOCHHUS MAaTEMaTUYECKUX TEOPUH HAa aKCHOMAaTHYECKOW OCHOBE;
3HaYEHUE aKCMOMATUKHU JUIs IPYTUX oOnacTell 3HaHUS U JJIs1 TPAKTUKU

8.ITapa/ieIbHOCTh NPSAMBIX H IIJIOCKOCTEH
BuinyckHuk Hayuumcsi:

* TIOHMMAaTh U JJOKAa3bIBaTh FTCOMETPUICCKUAEC YTBEPKIACHUS;

*  CaMOCTOSTENILHO (DOPMYITHPOBATH OIPEEIICHUS TEOMETPUIECKUX (PUTYD, BBIIBUTATh
THITOTE3bI O HOBBIX CBOWCTBAX M MPH3HAKAX T€OMETPHUECKUX QHUTYP B 0O0CHOBHIBATH
WJIH OTIPOBEPraTh WX, 0000IIATh HIIM KOHKPETU3UPOBATh PE3yIbTaThl HA HOBBIX KJIACCAX
(duryp, TpoBOIUTH B HECTIOXKHBIX CITydasX KiaccuPpukanuio Guryp mo pa3imdHbIM
OCHOBAHUSIM;

*  WCCIeNoBaTh YSPTEIKH, BKIIIOYAst KOMOWHAIMH (DUTYp, U3BJIEKATh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHMOPMAIIHIO, TPECTABICHHYIO Ha YEPTEkKaX;

* pemiatk 33Ja4d FE€OMETPUICCKOTO COACPIKAaHUs, B TOM YHCJIC B CUTYAIIUsAX, KOTIa
AITOPUTM PEIICHUS HE CIICIYeT SIBHO U3 YCIOBUS, BBITIOJHATH HEOOXOJMMBIC IS
peleHus 3a/1a41 JOTIOTHUTEIBHBIC TOCTPOCHHSI, HCCIIEIOBATh BO3MOXHOCTb
MPUMEHEHHsI TeopeM U GOPMYIT JUIsl PEIICHHUS 3a/1ay;

Bbll’lyCKHl/lK noyuyum 603MONCHOCMb .

* IIPUMEHATH TEOPEMBI O MAPAJUIEIBHOCTH NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE MPU
® pEIICHUH 33]1adY;
® YMETb CTPOUTH CEYEHUS MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3JIMYHBIX METOJOB, B
TOM YHCJIE U METOJA CIIE0B;
® pa3BUTh BO3MOYKHOCTH F'€OMETPUYECKOTO SA3bIKA KAaK CPEACTBA ONMCAHUS CBOMCTB
peanbHBIX MPEAMETOB U UX B3AaUMHOTI'O PACIIOJIOKEHHUS.
9.IlepneHAMKYJISAPHOCTL NPAMBIX H IIOCKOCTEH

Buinycknuk nayuumca:

¢ TIOHMMATh OIPCACICHUA: YyrjJa MCKAY IMNCPCCCKAIOMIUMUCA TMPAMBIMU, VyIja MCKAY
CKPCUIMBAOIUMUCA TIPSAMBIMH, HpHMOﬁ, HepHeHHHKyHHpHOﬁ IJIOCKOCTH, yI'Jla MCKIY
HpHMOfI U IUIOCKOCTBIO; YyIjla MCXKAY ABYMS IUIOCKOCTAMU, MNCPHCHAUKYIIAPHBIX
HHOCKOCTCﬁ; TOYCK, CUMMCTPUYIHBIX OTHOCHUTCIIBHO IIJIOCKOCTH; (I)I/Il“yp, CUMMCTPUYHBIX
OTHOCUTCIIBHO IJIIOCKOCTH; paCCTOAHUSA OT TOYKU IO (I)I/Il"ypBI; pacCTosIHuA OT HpﬂMOfI a0



MapaJuUIe]IbHOM €M IUIOCKOCTH; PACCTOSIHUS MEXKAY NapajUIesIbHbIMU IIJIOCKOCTSIMU;
o0111ero NeprneHInKysIpa ABYX CKPEIIMBAIOIINXCS TPSMBIX;

® JIOHMMAaTb M JOKa3blBaTb IIPU3HAKU: IEPIECHIUKYISIPHOCTH HPSIMOM MU IUIOCKOCTH,
NEPIEHIUKYJIIPHOCTH BYX INIOCKOCTEH;

® JIOHMMAaTh M JI0OKa3bIBaThb TEOPEMBI: O NEPHEHANKYJAPE U HAKIOHHOW, MPOBEAEHHBIX U3
OJHOM TOYKHM; O TpPEX MNEPHEHAUKYJSApAxX; O IUIOMAAM OPTOTOHAIBHON MPOEKIUU
BBIITYKJIOTO MHOI'OYI'OJIbHUKA

BblnyCKHuK noJiyyum 603MONCHOCMb.!

¢ pfliaTh 3aJa4Md Ha JO0Ka3aTCJIbCTBO, a TAKKC BBIYHUCICHHUEC: yrjla MCXKIAY NPAMBIMHU, YyIJia
MCKIY HpSIMOI\/'I N TINIOCKOCTBIO, yIjla MCKAY IUIOCKOCTAMHU, PACCTOSAHUA OT TOYKHU OO
prIMOi/JI, pacCTosAHNUA OT TOYKU OO0 INIOCKOCTH, paCCTOAHUA MCKAY CKPCHIMBAOIIWMHCA
MIPpsAMBIMHA, PACCTOAHHA MCKAY NapaAJJICIbHBIMU IINIOCKOCTAMM, IIJIOHIAAN OpTOl"OHﬂJ'IBHOfI
MMPOCKIWHU BBIITYKJIOIO MHOTI'OYT'OJIbHUKA,

¢ Pa3BUTb BO3MOXHOCTH TCOMCTPHUYCCKOTO A3bIKa KaK CpCACTBA OIMMCAHUSA CBOMCTB

peanbHBIX IPEAMETOB U X B3aUMHOTO PACIIOJIOKEHUS.
10. MHOrOrpaHHuKHu
BvinyckHuk Hayyumcsi:

® ONUCHIBATh TOHSTHS: TEOMETPHIECKOE TEJI0, COCEIHUE TPAHU MHOTOTPAaHHUKA, TIJIOCKUHN
yroJ MHOTOTPaHHMKA, JABYI'PAaHHBIM Yrojl MHOTOIpaHHHUKA, IUJIOU[aJb IOBEPXHOCTH
MHOTOTpaHHUKA, JUAaroHaJIbHOE CEYEeHHWE MpPHU3MbI, MPOTHBOJEKALINE TpaHU
napajuiesienunesa, AMaroHaabHOE CeYeHHUE MPU3MbI U MUPaMUIbI, yceuEHHas MUpaMu/a;

¢ [IOHMMAaTh OTNPEAETICHHS: MHOTOTPAaHHUKA, BBIITYKJIOTO MHOTOTPaHHUKA, TPU3MBI, TPSIMOU
MPU3MBI, IPABUIIBHON NPU3MBI, NapajuieNenunena, MUpaMuibl, TPaBUILHOW MUPaMU/IbI,
MPaBUJIBHOTO TETPa’pa, BBICOTHI MPU3MBI, BBICOTHI MUPAMUJBI, BBICOTHI YCCUEHHOM
UpaMubl, anodeMbl MPaBUIbLHON MTHUPaMUIbI

Buinycknux nonyuum 6o3mosxcHocms:

¢ pCuIaTh 3aaa4Md Ha JOKA3aTCIbCTBO, 4 TAKXKEC BBIYHUCIICHUE: 3JIEMCHTOB IIPU3MBbI U
IMApaMHuabI, TUIOIIAaIN IOJIHOM ¥ OOKOBOI IOBEPXHOCTHU IIPU3MBI U ITUPAMU/bI;

¢ BJAACTH IIOHATHAMU CTCPCOMCTPUM: IIpHU3Ma, IapaJUICICIIUIICA, TMpaMuJa, TETpasap,

® Pa3BUTb BOBMOXHOCTH I'COMCTPHUYCCKOI'O A3blKa KaK CPCACTBA OIIMCAHUA CBOICTB
PCAIbHBIX IPEAMCETOB U UX B3daUMHOI'O PACIIOJIOKCHUA.

11 knace
1. Tloka3zatenbHasi U Jorapupmuyeckas GyHKuHH

Buinycknux nayuumcs:

* IOHUMATh U KCTI0JIb30BaTh (PYHKIIMOHAIBHBIE MIOHATHS, S3bIK (TEPMHUHbI, CHMBOJIMUECKHUE
0003HaYeHMUS);

* BBITNIOJIHATH NOCTPOEHUE TPaPUKOB GYHKIUI ¢ HOMOIBIO T€OMETPUUECKUX MPEOOpa3oBaHUii;
* BBITIOJIHATH NOCTPOCHUE IPa(PUKOB TPUTOHOMETPUUECKUX, TOKA3aTEIbHbBIX U
norapuMUUEcKuX QyHKIHH;

* UCCIIEZIOBATh CBOMCTBA (DYyHKIIUH;

* MIOHUMATh (PYHKIIMIO KaK BaKHEHUIITYI0 MaTEMaTHUYECKYI0 MOJIENb ISl OMMCAHUS IPOLIECCOB U
SIBIICHUH OKPY>KAIOIIEro MUPA, IPUMEHATh (GYHKIIMOHAIBHBIHN S3bIK JJIS1 ONMCAHUS U
HCCIIEIOBAHUS 3aBUCUMOCTEN MEXIY (PU3NUECKUMH BEIMUMHAMHU.



Buinyckuux nonyuum 603MoHNCHOCHb:
* IPOBOJIUTH MCCIIEJIOBAHNUS, CBSI3aHHBIE C U3yYCHUEM CBOUCTB (DYHKIIHIA, B TOM YHUCIIE C
HCIIOJIb30BAHUEM KOMIIBIOTEPA;
* MCIIOJIH30BaTh (DYHKIMOHAJIBHBIE TIPEICTABICHUS U CBOMCTBA (QYHKIMI [T PELICHHS 3aa4 U3
Pa3IMYHBIX Pa3JeIOB Kypca MAaTEMATHKHU.

2.AuTerpan u ero npuMeHeHune

BblnyCKHuK HAy4umcs.:

* [IOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C IOHATHSAMHU UHTErpaia;
* pelaTh HEPaBeHCTBA METOJIOM UHTEPBAJIOB;
* BBIYHUCIIATH IPOU3BOJHYIO U IEPBOOOPa3HYI0 (PYHKIINH;
* HCII0JIb30BaTh MPOU3BOJIHYIO JUISl HCCIIE0BAHUS U IOCTPOEHUs TpaduKOB (DyHKIIMIA;
aHayn3a
* IOHUMATh FT€OMETPUYECKUN CMBICIT OMPENECTEHHOTO UHTErpaa;
* BBIYUCIIATD ONPEAETIEHHBIA HHTETpall.
Buinyckuux nonyuum 603MoHNCHOCHb:
* chopmupoBaTh NpecTaBlieHue 0 Ipeene GyHKIUU B TOUKE;
* chopMupoBaTH MPEJCTABICHNE O TPUMEHEHUN T€OMETPUYECKOTO CMbICIa HHTErpajia B Kypce
MaTeMaTHKH, B CMEKHBIX AUCIUILTNHAX;
* chopmupoBaTh U YriIyOUTh 3HAHUS 00 UHTErpaJe.

3.9n1emeHTH KOMOMHaTOPpUKHU U bunom HboTona

Buvinycknux nayuumcsi:

* pemaTh KOMOMHATOPHBIE 32/1a41 Ha HAXOXKJICHHE KOJIMYEeCTBA 0OBEKTOB MIH KOMOWHAIIHIA;
* mpuMeHAThH hopmyity OmHOMa HbioToHA /17151 TpeoOpa3oBaHus BRIPAKEHU;

* MCTIOJIb30BATh METO/I MATEeMaTHUECKOW MHIIYKIIUHU JIJISl TOKAa3aTeIbCTBA TEOPEM M PEIICHHS
3ajay;

Buinycknux nonyuum 603mooxcnocms:

* HAYYHUTHCS CIICIUATBHBIM TPUEMaM perieHrss KOMOMHATOPHBIX 3a/1a4;

* XapaKTepU30BaTh MTPOIECCHI U SIBJICHUS, UMEIOIINE BEPOSITHOCTHBIN XapakKTep.
4.91eMeHTBI TEOPHHU BEPOSITHOCTH

Buinycxkunux nayuumes:

* HCIOJIB30BATh CIIOCOOBI MPEACTaBICHUS M aHAJIN3a CTATUCTUYECKUX JTaHHbIX;

* BBIIIOJIHATH ONEPALUU HaJl COOBITUSMU U BEPOSITHOCTSAMU.

Buinyckuux nonyuum 603mModicHOCmb

* XapaKTepU30BaTh IIPOLECCHI U ABJICHUS, UMEIOINE BEPOSTHOCTHBIN XapakTep

5. KoopauHaThI U BEKTOPBI B IPOCTPAHCTBE

Buinycxkuux nayuumes:

* OIIEPUPOBATH NOHATHEM «JIE€KAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBEY;

* HaXO/AUTh KOOPJIMHATHI BEPIIUH Ky0a U MPSIMOYroJIbHOTO NapayljieNenuIeaa;

* HaXOJUTh IIPUMEPBI MATEMAaTUUECKUX OTKPBITUH U UX aBTOPOB, B CBSA3M C OTEYECTBEHHOU U
BCEMUPHOU UCTOPUEH;

* IOHUMAaTh POJIb MaTEMATUKH B pa3BUTUU Poccun.

Buinyckuux nonyuum 603modicHocmb.:

* IPUMEHSATH JUIS pellieHHs 3a]a4 TeoOMeTpuueckre (DaKThl, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B
SABHOH (popme;

* pemaTh 3aJja4u Ha HaXOKJICHWE TeOMETPUUYECKUX BEJTMUMH 10 00pa3iam UK alropuT™Mam;

* IeNaTh MJI0CKKE (BBIHOCHBIE) YEPTEKU U3 PUCYHKOB 0OBEMHBIX (DUTYp, B TOM UHUCIIE PUCOBATH
BHUJ] CBEPXY, COOKY, CTPOUThH CEUEHHUS] MHOTOTPAHHUKOB;



* MCIIOJIb30BAaTh CBOWCTBA FEOMETPHUUECKUX (DUTYP /IS pEIICHUS 3a/1a4 TPAKTUIECKOTO
XapakTepa u 3a/1a4 u3 APYyrux o0sacTeil 3HaHui;
* pemaTh MPOCTEeHIINE 3a7a4ll BBEICHHEM BEKTOPHOTO Oa3muca.
6.Tesa BpaleHus
Buinycknux nayuumes:
* U3BJIEKATh HH(OPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTypaX, MPEACTaBICHHYIO
Ha YepTexKax;
* IpuUMeHsATH Teopemy [Indaropa npu BEIYHCICHAN 3JIEMEHTOB CTEPEOMETPHUYECKHIX (PUTYD;
* HaXOJIUTh OOBEMBI U TUIOIIAIN TIOBEPXHOCTEH MPOCTEHINIMX MHOTOIPAHHUKOB C TIPUMEHEHUEM
opmyur;
* pacro3HaBaTh TeJa BPALICHUs: KOHYC, IIMIIMHAP, chepy U map;
* HCTIOJIb30BATh CBOKCTBA MPOCTPAHCTBEHHBIX TEOMETPUICCKUX (QUTYD JJISl pEIICHUS 3a/1a4
MPAKTUIECKOTO COJCPIKAHUS;
* COOTHOCHUTb IUIOMIAN MTOBEPXHOCTEH TEJ OAMHAKOBOW (POPMBI M PA3IIMIHOTO pa3Mepa;
* OIICHWBATH (POPMY MTPABHIFHOTO MHOTOTpPaHHHUKA TIOCTIE CITUJIOB, CPE30B | T. I1. (OTIPEIENITh
KOJIMYECTBO BEpIINH, pEOep 1 rpaHeil MOJyIeHHBIX MHOTOTPaHHHUKOB).
Buvinycknuxk noayuum 603Mo4CHOCb!
* IPAMEHSATH TeOMETpUIECKHEe (HaKTHI TSl PEIISHHS 3a]1a4, B TOM YHCJIE TIPEITOTararoIux
HECKOJIBKO IIaroB pemieHus;
* OIIMCHIBATh B3aNMHOE PACTIOJI0KEHHE TIPSMBIX U TNIOCKOCTEH B MPOCTPAHCTBE;
* hopmMynHpOBaTH CBOWCTBA M MPU3HAKHU (PUTYP;
* TOKa3bIBATh T€OMETPUICCKUE YTBEPKICHUS;
* 33/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOIl cHUCTEME KOOPAMHAT.
7. Oobembl Teu. [Lnomans chepbl
Buinycknux nayuumes:
* HaXOUTh 0OBEMBI U IIOIIAIN TOBEPXHOCTEH MPOCTEHIINX MHOTOIPAHHUKOB C MPUMEHEHUEM
(opmyu;
* pacrno3HaBaTh TeJla BpallleHUs: KOHYC, HWIHHIP, chepy U map;
* BBIYUCIIATH OOBEMBI U TUIOIIAIU TIOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB U Tell
BpAIIeHUs C TOMOIIbIO POPMYIT;
* HaXOJIUTh PUMEPbl MATEMAaTHUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTE€UECTBEHHOM 1
BCEMUPHOM UCTOPHUEH;
* HCII0JIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I€OMETPUUYECKUX (DUTYp TS pelIeHHs 3a1a4
MPAKTUYECKOI0 COJICP KAHMUS;
* COOTHOCUTD ILIOIIAH MOBEPXHOCTEH Tell OJUHAKOBOU (POPMBI U pa3IMUHOTO pa3Mepa;
* OLIEHUBAThH (OPMY IPABHILHOTO MHOTOI'PAHHUKA MOCIIE CIHUIIOB, CPE30B U T. II. (ONPEeNsITh
KOJIMYECTBO BEPIINH, pEOep U rpaHeil Moy4eHHbIX MHOTOTPAHHUKOB).
Buinyckuux nonyuum 6o3moxcHocms:
* popmynHrpoBaTH CBOMCTBA U MPU3HAKU PUTYD;
* IOKa3bIBaTh T€OMETPUUECKHIE YTBEPKIACHUS,
* 33/1aBaTh TJIOCKOCTh YPAaBHEHHEM B JIEKApPTOBOM CUCTEME KOOPIUHAT;
* BIIAJICTh CTAaHJAPTHOU Ki1accu(UKaluel MPOCTPAHCTBEHHBIX QUTYp (MTUPAMUIBI, TPU3MBIL,
napaieNenuneanl);
* HCIIOJIb30BAaTh CBOMCTBA T€OMETPUYECKUX (PUTYp AJIS PELISHUs 3a7a4 IPaKTHIECKOTO
XapakTepa U 3a/1a4 U3 APYrux 00JacTeil 3HaHU.

Conepxxanue y4eOHOro npeamera
10 kaacc



1.IloBTOpeHMe U paclIpeHne CBeleHHii 0 MHOKeCTBaX, MATEeMATHYECKOIi JIOTHKe U
¢pynknusax-20 yacoB ( Koneunble 1 OeCKOHEUHBIE MHOXKECTBA. BbiCKka3bIBaHUs U

onepauuu Hax HUMU. [Ipeaukatsl. Onepanuu Hax npeaukatamu. Buasl teopem OyHKIus U €€
coiictBa [locTpoeHue rpagukoB GYHKIHHA ¢ TOMOIIBI0 TEOMETPUUYECKUX MTPEOOPA30OBAHMIA
Ooparnas ¢pyHKIUsS MeTo1 HHTEPBAJIOB)

2.Ctrenennasi pynkuusi — 22 yaca ([loustue pynkuuu u eé rpaduka. OyHKIms y=xiI.
[Tonsarue kopus crenenu n. KopHu 4€THOM 1 HEUCTHOM cTeneHeil. ApudmeTrndeckuii KOpeHb.
@OyHKUMS KOpHS N-11 crenenu u3 X. CTeneHb ¢ pallMoOHaAIbHBIM N0Ka3zarenaeM. CBOMCTBA CTENEHU
C palMOHAJIbHBIM 0Ka3aresaeM. [IoHsATHE cTeneHu ¢ palliOHaIbHBIM IOKA3aTENIEM.
WppatmonanbHble ypaBHEHUS. )

3. Tpuronomerpuyeckue pynkuuu-30 yacos (Ilonstre yria. Pannannas mepa yria.
Omnpenenenne cuHyca U KocuHyca yria. OcCHOBHbIE (POPMYJIBI U1l CHHYCA U KOCHHYCA YIia .
ApkcHHYC. APKKOCHHYC.

Omnpenenenne TaHreHca U KotaHreHca yria. OCHOBHbIE (POPMYJIBI Ul TAHT€HCA U KOTAHT€HCa .
ApKTaHreHc. ApKKOTAHI€HC.

Kocunyc pasHOCTH M KOCUHYC CYMMBI IBYX yri10B. DOpMyIibl 1151 JOMIOJHUTENIBHBIX YTJIOB.
CHHYC CyMMBI M CHHYC Pa3HOCTH JIBYX yrJIoB. CyMMa M pa3HOCTb CHHYCOB U KOCHHYCOB.
@opMyIIbl A1 JBOMHBIX U TIOJIOBUHHBIX YIJIOB. [Ipon3BeieHre CHHYCOB M KOCUHYCOB.
@opMyIIBI U TAHT€HCOB.

®Oynknus Yy = Sin x. OyHkims Y = €0S X. Oynkiwms y = tg x. OyHKIws Y = ctg X.)

4. Tpuronomerpuyeckue ypaBHeHus u HepaBeHcTBa -30 yacoB (IIpocreiinme
TPUTOHOMETPUUYECKUE YPABHEHUS. Y PAaBHEHUS, CBOJSAIIMECS K MPOCTEUIIINM 3aMEHOM
HeusBecTHOTO. [[puMeHeHne OCHOBHBIX TPUTOHOMETPUUYECKUX (OPMYIT [T pereHHst
ypaBHeHui. OHOpoAHBIE YpaBHEeHUS. [IpocTeline HepaBeHCTBA ISl CHHYCAa U KOCHHYCA.
[Ipocreiire HepaBeHCTBA 1Sl TAHT€HCA U KOTaHTeHca. HepaBeHCTBa, cBOASIIMECS K PO

5.I1pousBoanasi u eé npumenenue -32 yaca (OnpezaencHue npeaena GyHKIUA B TOYKE U
(GYHKIMY HETIPEPHIBHOM B TOUKE. 3a71a4i O MTHOBEHHOI CKOPOCTHU U KacaTelIbHOU K rpaduky
¢byakuuu. [Tonstue npousBoaHOM. [IpaBuiia BEIYMCICHUS POU3BOIHON. Y paBHECHUE
kacatenbHOU. [Tpu3Haku Bo3pactanus u yobiBanus pyHkiuu. Touku sxcTpeMyma (QyHKIUN)

6.BBenenue B crepeomeTpuio-6 yacos (IIpenmer crepeomerpusi. OCHOBHbBIC MOHATHS U
aKCHOMBI cTepeoMeTpuu. [lepBbie clieCTBUS U3 aKCHOM).

7.IlapauienbHOCTh B mpocTpancTBe-11 yacoB ([lapamienbHOCTD MPSAMBIX, IPSMOI U
IJI0CKOCTU. B3anMHoe pacmnosioyxeHne NpsSMbIX B MPOCTPAHCTBE. YTOI MEXAY MPSMBIMH.
[TapannensHOCTh mIockocTe. TeTpasap u napanienenumnesn.)

8.IlepneHIMKYJISIPHOCTH B IpocTpaHcTBe -23 yacoB (IlepnenaukynsapHOCTb NpsSAMON U
IIJIOCKOCTH. [IeprIeHIUKyYsAp U HAKIOHHBIE. YTOJI MEXKY MPAMOU U INIOCKOCTBIO. [IByrpaHHbIiI
yroii. [lepneHuKynsapHOCTb TIIOCKOCTeH. Tpéxepannbiii yeon. Muocoepannwiii yeon.)

9.Muororpannuku -13 yacoB ( [ToHsATHEe MHOTOTpaHHUKA.
Teomempuuecrkoe meno. Teopema Diinepa. [Ipocmpancmeennas meopema Iughazopa.llpuzma.

[Mupamupa. [IpaBunbHbIE MHOTOTPAaHHHKH. )

10.00001eHHe U cUCTeMATU3alMs 3HAHUI ydyamuxcs-12 yacos.



11 kaacc
1. IToka3aTesibHas U Jorapupmuyeckass pyHkuuu -34uyacon
CreneHb ¢ MPOU3BOJIBHBIM JCHCTBUTEIBHBIM NIOKa3aTeneM. [lokazarenbHas QyHKIHS.
[Toxa3zatenpHble ypaBHeHUs. [loka3zaTenbHble HEpaBeHCTBA. Jlorapudm u ero cBoiicTaa.
Jlorapudmmueckas GpyHknus u ee cBoicTBa. Jlorapudpmudeckue ypasaenus. Jlorapupmudeckne
HepaBeHCTBa. [Ipon3BoIHBIC TIOKA3aTENBHON U JTOTapU(PMUIECKON (HYHKITIH.

2.AuTerpan u ero npuMeHenue-18 yacon
[TepBooOpasnast. [IpaBuina HaxoxaeHUs iepBooOpa3zHoit. [Inomans KpUBOIMHEHHOHN TpaTeIH.
OnpenenenHblil HHTErpaj. Beunucienue o0beMOB Ted.

3.Kommiekcusble ynciaa-17 yacos
Meton marematudeckoit nuaaAyKuuu. IlepectanoBku, pazmenienus. Couetanus (KOMOWHAIUN).
bunom HerotoHa.

4.91eMeHTHI TEOPUH BePOSITHOCTH-34 4acoB
Onepanuu Haja cOOBITUSIMU. 3aBUCUMbIE U He3aBUCHUMBbIe coObITHS. Cxema bepnym.
CrnydaiiHble BEJIMYMHBI U UX XaPAKTEPUCTHUKH.

5. KoopauHaThl ¥ BEKTOPHI B IpocTpaHcTBe-16 yacoB

[TonsiTre BekTopa B npoctpaHcTBe. CI0KEHUE U BEIUUTAHUS BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucio. KoMniaanapHble BEKTOPbI. TOUKH M KOOPAMHATHI BeKTopa. CKalsipHOE TPOU3BEACHUE
BEKTOpOB. JIBIKEeHUE.

6.Tena Bpamenusi-29 yacon

[Tonstne ummuugpa. Ilnomaas mnoBepxHocTH 1wmauHapa. llonstue konyca. Ilnomanp
MMOBEPXHOCTH KOHYyca. YcedeHHbId KoHyc. Cdepa m map. YpaBHenue cdeprl. Bzaumuoe
pacnonoxenue cdepsl u mwiockoctd. KacarenbHas miockocTs k cdepe. [lnomans chepsl.

7. Oobembl Teu. [Lnomanp chepbi-17 yacon

O0BeM MpsIMOYTOJIbHOTO Mapajuienenumnena. O0beMbl MPSIMON MPU3MbI U IHIAHHIPA. OObBEMBI
HAKJIOHHOW MPHU3MBI, MMPaMUIbl U KoHyca. O0beM 1apa u miomaas chepsl. OObeMbl IIAPOBOTO
CErMEHTA, IIapOBOTO CJIOS U IAPOBOTO CEKTOPA.

8. [loBTOpEeHue Kypca aiaredpbl 4 MATEMATHYECKOI0 AaHAJIN3a U reoMeTpun-69.

TemaTu4eckoe IAHMPOBaAHUE
10 kaacc



Ne KoanuectBo
n/n | Coaepxanue YacoB IO
TeMaM
1 [ToBTOpEHUE U pacmupeHne 20
CBEJICHUI O MHOYKECTBE
Crenennasi GyHKIUSA 22
Tpuronomerpudecknue GyHKIUU 30
Tpuronomerpudeckne ypaBHEHUS U 30
HEPaBCHCTBA
5 [IpousBoHas u e€ npuMEeHEHNE 32
7 BBenenue B cTepeoMeTpHio- 6
8 [TapannenbHOCTHh B IPOCTPAHCTBE 11
9 [lepnieHIuKyIIpHOCTD B 23
MPOCTPAHCTBE
10 | MHororpaHHUKH 13
11 | [loBTOpEHUE U CUCTEMATHU3AIIHS 12
yueOHOTo Marepuana
11 kaacc
Ne KosmmmuecTBo
n/n | Conep:kanue 4acoB 110
TeMaM
2 [TokazarenpHas u Jorapudmuaeckas 34
byHKIIIN
3 HHTerpan u ero npuMeHeHne 18
4 KommnekcHeie yncna 17
5 DJIEMEHTHI TEOPUHU BEPOSITHOCTH 34
6 KoopauHaTs! 1 BEKTOpHI B 16
MIPOCTPAHCTBE
Tena BpameHus 29
O6bembr Ten. [nomans chepsl 17
[ToBTOpEHME M CUCTEMATH3AITUS 45

y‘IC6HOFO MaTcpHrajia




